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Abstract

Introduction—Few hospitals treat patients’ tobacco dependence. To be effective, hospital-
initiated cessation interventions must provide at least 1 month of supportive contact post-
discharge.

Study design—Individually randomized clinical trial. Recruitment commenced July 2011,
analyses were conducted October 2014—June 2015.

Setting/participants—The study was conducted in two large Midwestern hospitals. Participants
included smokers who were aged =18 years, planned to stay quit after discharge, and spoke
English or Spanish.

Intervention—Hospital-based cessation counselors delivered the intervention. For patients
randomized to warm handoff, staff immediately called the quitline from the bedside and handed
the phone to participants for enrollment and counseling. Participants randomized to fax were
referred on the day of hospital discharge.

Main outcome measures—OQutcomes at 6 months included quitline enroliment/adherence,
medication use, biochemically verified cessation, and cost effectiveness.
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Results—Significantly more warm handoff than fax participants enrolled in quitline (99.6% vs
59.6%; relative risk, 1.67; 95% CI=1.65, 1.68). One in four (25.4% warm handoff, 25.3% fax)
were verified to be abstinent at 6-month follow-up; this did not differ significantly between groups
(relative risk, 1.02; 95% CI1=0.82, 1.24). Cessation medication use in the hospital and receipt of a
prescription for medication at discharge did not differ between groups; however, significantly
more fax participants reported using cessation medication post-discharge (32% vs 25%, p=0.01).
The average incremental cost-effectiveness ratio of enrolling participants into warm handoff was
$0.14. Hospital-borne costs were significantly lower in warm handoff than in fax ($5.77 vs $9.41,
p<0.001).

Conclusions—One in four inpatient smokers referred to quitline by either method were
abstinent at 6 months post-discharge. Among motivated smokers, fax referral and warm handoff
are efficient and comparatively effective ways to link smokers with evidence-based care. For
hospitals, warm handoff is a less expensive and more effective method for enrolling smokers in
quitline services.

Introduction

Hospitals are important but untapped venues for reaching and treating smokers. An
estimated 1.1 million smokers in the United Kingdom and 6.5 million smokers in the U.S.
are hospitalized each year.1:2 Few hospitals provide assistance in quitting,3 even though
effective interventions exist.# Guidelines in many countries, however, recommend that
hospitals integrate smoking-cessation interventions into routine care® and there are
increasing regulatory pressures on hospitals to do s0.5-8 In the U.S., healthcare reform
recently placed new resources in the hands of patients and providers by mandating coverage
of evidence-based cessation services and expanding public and private insurance coverage.®

To help smokers quit, hospitals must provide at least 1 month of supportive contact post-
discharge.* Referral to tobacco quitlines is in many ways an ideal method for hospitals to
provide that follow-up. Quitlines are available—free of charge—in a number of countries
throughout the world.1911 Quitlines are effective and cost effective for smoking
cessation,12-14 accessible for smokers with telephones, and are undersubscribed and eager to
increase their reach.1516

A number of U.S. hospitals have begun referring smokers to quitlines via fax referral.17-19
This process typically involves identifying smokers, assessing for willingness to quit,
completing a fax referral form, and faxing the form to the quitline. The quitline then
proactively calls to register the patient and provide counseling. Observational studies,
however, have found that only 16%-53% of smokers who are fax referred actually register
for services.29-23 No studies have yet reported cessation rates among fax-referred smokers.

“Warm handoff” is another promising strategy for effecting transitions in health care. In a
warm handoff, patients who screen positive for health issues are immediately introduced to a
specialty care provider for on-the-spot enrollment and treatment. At present, no clinical trials
of the effectiveness and cost effectiveness of warm handoffs for treating tobacco dependence
have been published. One study that focused on the treatment of substance use disorders
reported that warm handoff achieved 80%—90% enrollment rates.2425 Preliminary results
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from one hospital-based smoking-cessation trial examining warm handoff versus provision
of a quitline phone number reported biochemically verified abstinence rates of 7.5%, with
no differences across groups.28 These findings were disappointing, but the results were very
preliminary—reported in 2015 conference proceedings—and the effects on enrollment,
treatment adherence, and costs of care remain unknown.

The objective of this study was to determine the relative effectiveness, and cost
effectiveness, of warm handoff versus fax referral for transitioning inpatient smokers to post-
discharge care. This study is one of six studies in the U.S. Consortium of Hospitals
Advancing Research on Tobacco,2” which were designed to test methods for implementing
cessation guidelines in real-world hospital settings.

Methods

The trial employed a two-arm, individually randomized design to examine the impact of
warm handoff on enrollment in quitline services and biochemically verified cessation at 6
months post-enrollment. Participants were smokers admitted to two large hospitals in
Kansas with dedicated tobacco treatment interventionists on staff. The study protocol?8
provides an in-depth description of the study design and methods. The IRBs at both
hospitals approved study protocols and all participants provided consent.

Eligibility criteria included planning to stay quit post-discharge, smoking any cigarettes
within the past 30 days, being aged =18 years, speaking English or Spanish, having access to
a telephone post-discharge, having no other household member participating in the trial, not
currently being pregnant, and having no comorbidity or health issue preventing full
participation.

Identification and Recruitment

Hospital treatment staff identified potential study participants via three sources in the
electronic health record (EHR): a complete list of tobacco users in the hospital, a list of
tobacco users who requested tobacco treatment, and a list of tobacco users whose providers
ordered tobacco treatment. At the bedside, staff described the study and screened for
eligibility/interest in participating. Among consenting participants, staff conducted a brief
baseline assessment, conducted random assignment via a tablet computer, and provided
intervention/referral according to the study arm to which the patient was assigned.
Randomization was individual and was blocked by hospital site and recruitment method to
ensure equal proportions of patients were assigned to each study arm within each hospital
and across each EHR source.

Intervention and Control Arm Procedures

Patients in both study arms received the hospitals’ standard cessation brochure with
information and resources for quitting smoking. Hospital staff providing treatments were
part of UKanQuit, a tobacco treatment service funded by the hospital.2°

For the fax referral group, UKanQuit staff standard hospital screening and intervention
procedures included: (1) assessing withdrawal; (2) adjusting inpatient nicotine replacement
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to enhance patient comfort; and (3) providing assistance in quitting, which included
developing a quit plan and arranging medication prescriptions on discharge. Staff fax
referred patients to the quitline on the day they were discharged from the hospital.

For the warm handoff group, during the initial brief intervention, UKanQuit staff assessed
withdrawal, adjusted nicotine replacement to ensure patient comfort, and described warm
handoff procedures. UKanQuit staff then performed the handoff by calling the quitline,
notifying the quitline that an inpatient was on the line, transferring the call to the patients’
mobile or bedside hospital phone for enrollment and an initial counseling session, and then
leaving the room. After the quitline session, the counselor checked back with the patient to
follow up on decisions made during the counseling session, such as arranging for medication
scripts on discharge.

Quitline services study participants were connected with the Kansas Department of Health
and Environment public quitline services for counseling. The Department contracts with
Alere Wellbeing to provide the quitline services. Alere provided enrollees with mailed
materials and up to five proactive counseling calls. Alere made five attempts to reach
enrollees to complete each of the five calls. Although quitline registration staff were aware
of participants’ referral methods, once participants were registered and transferred, Alere
counselors were blind to study arm and all quitline services were the same across study
groups.

Research staff assessed fidelity on 10% of UKanQuit staff interventions using an
intervention checklist. Staff calculated the percentage of steps conducted correctly within
each study arm, and reported performance back to UKanQuit staff to encourage protocol
adherence.

Data Collection and Data Management

Baseline assessment was conducted prior to randomization by UKanQuit staff. Follow-up
assessments were conducted by research assistants, blinded to study allocation, at 1 month
($20) and 6 months ($50) post-randomization. Participants who provided salivary cotinine or
carbon monoxide (CO) samples were reimbursed $100. The study commenced July 2011;
analyses were conducted October 2014-June 2015.

Study Measures

The baseline survey included race and ethnicity, highest level of education, tobacco use
characteristics, Heaviness of Smoking Index,30 Alcohol Use Disorder Identification Test,3!
and the Patient Health Questionnaire-232 to screen for depression. Birth date, sex, and health
insurance were collected from the EHR.

Primary and secondary diagnoses, procedures, and length of stay were collected from the
EHR. ICD-9 codes for primary diagnoses were collapsed into the major ICD-9 categories.
ICD-9 codes 290-319 were used to identify patients with primary or secondary psychiatric
disorders. Diagnosis-Related Group codes were used to identify participants who had
undergone cardiac or cerebrovascular surgery.33:34

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Richter et al.

Page 5

Main outcome measures included enrollment in quitline (from Alere), self-reported
abstinence at 1 and 6 months, and verified abstinence at 6 months. All participants with
missing data, or who provided self-reported abstinence but failed to verify abstinence, were
counted as smokers. Abstinence at 1 and 6 months was assessed by asking participants if
they had smoked any cigarettes, even a puff, in the past 7 days (7-day point prevalence
abstinence).3> Abstinence was verified via salivary cotinine, CO, or proxy. Participants with
<15 ng/mL salivary cotinine were considered abstinent.36 Those still taking nicotine
replacement were asked to verify abstinence with an expired CO sample. Those with <10
ppm were considered abstinent.36 Staff contacted proxies to verify abstinence among
participants who did not provide cotinine or CO. At the time of study implementation, proxy
verification was considered a valid method for confirming abstinence.37-3% A recent analysis
of proxy verification in a clinical trial suggests it is no more valid than self-report.*? To
examine the impact of proxy verification, the proportions of patients who verified abstinence
via cotinine, CO, and proxy are reported.

Secondary outcomes included the number and timing of quitline calls completed (from
Alere), in-hospital medication use and provision of a prescription at discharge (from the
EHR), and post-discharge medication use (from participant self-report).

UKanQuit staff documented time spent in inpatient counseling. Alere provided time for
quitline enrollment and quitline counseling per participant. Personnel time was valued at the
national mean wage for health educator (occupational code 21-1091)41 plus 25% fringe
benefit rate. Patient self-reports*243 provided the type, dose, and the number of weeks each
medication was used. Pharmacotherapy costs were based upon retail prices from an online
pharmacy website. A standard per-minute charge was assigned to fax and telephone costs.

Statistical Analysis

The main outcome measure was verified abstinence at 6 months post-enroliment. Sample
size was calculated using formulas from Fleiss et al.** with estimated intent-to-treat quit
rates of 9% in the control group and 15% in the treatment group, based on prior studies.20:4
A minimum of 994 participants were needed to test primary effects, assuming a two-tailed a
=0.05 and power=0.80. Because patients were experiencing higher than expected mortality
(6%) early in study implementation, an additional 6% of patients (/7=60) were added to the
sample, resulting in a total of 1,054 participants.

All analyses were conducted using two-sided tests for statistical significance. Chi-square
tests were used to detect differences in proportions between groups. Independent sample #
tests were used to detect mean differences between groups. For the main outcome of verified
cessation, logistic regression, including any characteristics that were statistically significant
at baseline, was used to calculate AORs. To examine the impact of proxy verification on
outcome, a sensitivity analysis was conducted in which all participants with proxy-
confirmed abstinence were counted as smokers. For ease of interpretation, relative risk ratios
(RRs) are also reported.

The primary cost-effectiveness analysis was set up as an incremental cost-effectiveness ratio
to evaluate the added cost per additional: (1) enrollee in quitline; and (2) quitter for warm
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handoff versus fax referral. An incremental cost-effectiveness ratio demonstrates the
additional cost needed to achieve a better outcome when an intervention is more expensive
and more effective.46 If outcomes are equivalent between treatment arms, then the cost-
effectiveness analysis defaults to a cost-minimization approach whereby the less expensive
option is considered the more cost-effective intervention. The perspective of the analyses
was a modified societal viewpoint that included costs regardless of who incurred them
during the inpatient stay, post-discharge (outpatient counseling), and pharmacotherapy.
Given that all costs were short term, they were not discounted. Independent sample ~tests
were used to detect mean cost differences between groups.

Of 3,719 individuals identified as smokers, 2,060 were ineligible, 605 declined to
participate, and 1,054 provided consent and were enrolled in the trial (Figure 1). The top
reason for ineligibility was planning to continue smoking after leaving the hospital (7=892;
42% of ineligibles). The proportion of participants reached for follow-up was 89% at Month
1 and 85% at Month 6. Randomization resulted in groups with similar baseline
characteristics (Table 1) except for alcohol use (p=0.04), living with another smoker
(0=0.03), and the Heaviness of Smoking Index (p=0.04). These, accordingly, were included
in models evaluating outcomes.

Significantly more warm handoff participants than fax participants enrolled in quitline
services (99.6% vs 59.6%; AOR=177.18, 95% CI=43.70 718.41; p<0.001; RR=1.67, 95%
Cl=1.65, 1.68). One in four study participants (25.4% warm handoff, 25.3% fax) were
verified to be abstinent at 6-month follow-up; this did not, however, differ significantly
between groups (AOR=1.02, 95% CI=0.77, 1.35; 0=0.88; RR=1.02, 95% C1=0.82, 1.24).

The proportions of participants who self-reported abstinence and verified by cotinine, CO,
and proxy were 94.1%, 3.0%, and 2.9%, respectively, in the warm handoff group and 93.5%,
2.7%, and 3.8%, respectively, in the fax group. Counting proxy-verified participants as
smokers, the proportion of abstinent smokers in each study arm would drop to 23.7% in
warm handoff and 21.6% fax, which still does not differ significantly between groups
(AOR=1.12, 95% CI1=0.84, 1.40; p=0.42; RR=1.10, 95% C1=0.88, 1.37) (Figure 2).

Overall, more quitline counseling sessions were completed by warm handoff patients
(mean=2.08, SD=1.53) than fax-referred patients (mean=1.25, SD=1.71) (p<0.001) (Figure
3). Both groups experienced similar rates of attrition between the first and second counseling
calls: Fax referral participation dropped from 46.1% to 31.3% for an attrition rate of 32.0%
and warm handoff dropped from 86.3% to 57.1% for an attrition rate of 34.0% (p=0.93).

Warm handoff participants received their first quitline sessions in the hospital. Comparing
only received post-discharge counseling calls, there were no significant differences between
study arms: Warm handoff patients received an average of 1.30 (SD=1.39) calls and fax-
referred patients received 1.25 (SD=1.71) calls (p=0.61). Of note, the number of days until
completion of the first post-discharge counseling call, among participants who took that call,
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were 16.89 (median=6) for fax participants, and 28.49 (median=15) for warm handoff; this
difference was significant (SD=28.78 and SD=30.15, respectively, £<0.0001).

One in four (25%) participants used some form of cessation medication in the hospital; this
did not differ significantly between warm handoff and fax (23% vs 26%, p=0.23). A
somewhat higher percentage (31%) of patients received prescriptions for cessation
medication at discharge; likewise, this did not differ significantly between warm handoff and
fax (30% vs 32%, p=0.66). Significantly more participants in the fax referral group reported
they had used some form of cessation medication post-discharge (32% vs 25%, p=0.01).

An online Appendix provides details on study costs. The cost borne by the hospital was
significantly less in the warm handoff arm than in the fax arm ($5.77 vs $9.41, respectively,
p<0.001). Total counselor time costs (inpatient and outpatient) were higher in warm handoff
compared with fax ($26.50 vs $22.39, p<0.001), which in turn generated slightly higher
telephone costs ($1.36 vs $0.86, p<0.001). There was no significant difference in
pharmaceutical costs between treatment arms ($61.86 for warm handoff and $65.95 for fax).
An incremental cost-effectiveness ratio was not calculated as abstinence did not differ
significantly across groups. Therefore, the cost-minimization approach ensued. The societal
per-participant cost of the intervention did not differ by arm (warm handoff, $89.11; fax,
$89.57; p=0.96), for a cost per abstinent participant of $353.23 for warm handoff and
$352.53 for fax.

Discussion

Warm handoff was more effective than fax referral at enrolling hospitalized smokers in
quitline services. This, however, did not translate into any advantage in quitting. Both study
arms, but especially fax referral, yielded much higher quit rates than projected, resulting in
similar outcomes across the study arms. The costs for both interventions were the same;
hospitals, however, bore less of the costs for the warm handoff. Both interventions meet
Joint Commission and Centers for Medicare and Medicaid Services measures for tobacco
treatment, and both appear to be good options for providing post-discharge care.

This trial contributes to the science of tobacco treatment by describing quit rates among
hospitalized smokers referred to a tobacco quitline. The absolute intent-to-treat quit rates
(41% self-reported, 25% biochemically verified) were much higher than projected outcomes
for each study arm, which were based on a 2007 Cochrane review of hospital trials.*” This
may be due to greater availability of cessation pharmacotherapies. Varenicline came to the
market in May of 2006, and the Affordable Care Act of 2010 greatly expanded private
insurance and Medicaid coverage of cessation medications.*8

Abstinence rates were also much higher than outcomes reported in quitline studies in non-
hospital samples, which average 12% self-reported intent to treat.13 Hospitalized smokers
may be better connected with the healthcare system and suffering the consequences of
tobacco use, which might give them more resources and motivation to quit. The present
study's abstinence rates compare favorably to intervention arm abstinence rates of other
hospital cessation trials— including recently conducted trials—which average 29%.4
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It was hypothesized that warm handoff would achieve higher enroliment, higher post-
discharge counseling exposure, and higher quit rates compared with fax referral. The first
hypothesis was supported, but the second and third were not. This can be attributed to
several reasons. First, robust inpatient counseling, provided by UKanQuit, may have boosted
quit rates among participants in the fax arm.

Second, in the present study, 60% of fax-referred patients enrolled in quitline, far exceeding
the enrollment rate of 41% in a previous hospital-based study.23 The high rates of enrollment
via fax-referral were possibly due to UKanQuit staff's strong fax referral procedures, which
included clearly describing the fax referral and quitline counseling processes to patients.
Moreover, prior studies were conducted over multiple sites and did not assess or provide
feedback on referral fidelity. Fidelity procedures in the present study ensured that staff
provided consistent, high-quality referrals.

Third, participant attrition rendered post-discharge exposure to counseling, which is key to
maintaining abstinence, equivalent across both groups. The counseling attrition rates
between the first and second counseling calls in the present study (32.6% for fax-referral and
37.3% for warm handoff) were similar to outpatient quitline studies, which ranged from
21% to 48%,49:50 and were somewhat lower than the 48% attrition between Calls 1 and 2
found in one hospital-based study.23 However, warm handoff participants received their first
quitline call as inpatients, whereas fax-referred participants received their first counseling
call post-discharge. Hence, for warm handoff participants, the typical attrition that usually
occurs after Call 1 occurred in the transition between inpatient and post-discharge care.

Fourth, groups also differed on how much time elapsed between discharge and the first post-
discharge call. Warm handoff participants may have scheduled their second call further out
to permit recovery time. Post-hoc analyses of predictors of time to first discharge call might
shed light on factors that influence that delay.

In the future, quitlines should consider how they can best reach out to hospital smokers post-
discharge. A call within the first week of a quit attempt post-discharge would be ideal, as
many smokers relapse within the first week of discharge.> Until smokers feel able to
participate in real-time counseling, asynchronous methods for interacting with smokers,
such as text messaging or other mobile or Internet methods,52 might help them stay
committed to quitting during their post-hospital recuperation. Text messaging has the added
advantage of being a low-cost, effective method for smoking cessation that is globally
affordable.53:54

Several factors could account for the somewhat higher self-reported use of post-discharge
medication among fax participants. Fax participants received their inpatient counseling face
to face from UKanQuit staff, whereas warm handoff participants received most of their
inpatient counseling from telephone quitline counselors. UKanQuit counselors may have
given greater emphasis to the importance of using medication post-discharge.

Although there was a slightly higher counseling cost in the warm handoff arm, it was offset
by a slightly higher cost for pharmacotherapy in the fax arm. Ultimately, there was no
difference in costs, from a societal perspective, between treatment arms. Different healthcare
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providers or perspectives, however, might prefer one approach over another based upon
which direct costs they would incur. For instance, hospitals might prefer the warm handoff
approach as it required less staff time (costs), which would shift the inpatient counseling
costs to the quitline. The quitline, however, might prefer to have those costs incurred by the
hospital unless they are fully reimbursed for those additional minutes. All told, however,
either referral method should extend the reach and efficiency of quitlines, because the steady
stream of enrollees could reduce the costs associated with campaigns to promote quitline
utilization.®®

The main limitation rests with the decision to have warm handoff participants complete their
first counseling call in the hospital. The first counseling call involves assessment, treatment
planning, and counseling and is usually the lengthiest session. On the one hand, this decision
ensured that most warm handoff participants received at least one counseling session. On the
other hand, undergoing enrollment and counseling during a busy hospital stay may have
been overwhelming for inpatients—especially those with more-severe conditions. Post hoc
analyses of the impact of condition severity of treatment adherence could evaluate the degree
to which recovery demands affected participation. Future studies could evaluate customizing
the quitline experience to better meet the hospital context. This could involve a warm
handoff for enrollment to quitline, followed by brief motivational counseling focused on the
importance of participating in counseling post-discharge, as most (67%) smokers planning to
stay quit relapse within 1 month of leaving the hospital.> Subsequent calls post-discharge
could fully address the specific needs, challenges, and issues of smokers discharged from
hospitals.

A second limitation involved permitting only smokers who were ready to quit to participate.
This precluded testing the effects of warm handoff among unmotivated smokers. Warm
handoff might be relatively more effective, compared with fax referral, for helping
unmotivated smokers quit owing to the opportunity to sample what quitlines have to offer.

Last, the study was conducted in only two hospitals, and was implemented by a free-
standing tobacco treatment service, which may limit generalizability. Warm handoff,
however, may be more generalizable than fax referral as warm handoff does not require
specialized training in tobacco intervention to implement.

It is important to note that the study was not designed to test the efficacy of post-discharge
telephone quitline counseling. It may be that smokers who had not received either fax or
warm handoff to quitline would have quit at the same rates as those who had been referred.
One trial examined the impact of quitline versus usual care on cessation among hospitalized
patients and found no significant differences in 6-month abstinence (30.2% and 30.8%,
respectively).%8 The outcome was self-report only, utilized one quitline, and no details are
yet available on quitline enrollment, engagement, or study costs. Hence, although quitline
has been shown to be effective among community-dwelling smokers, its effectiveness for
hospitalized smokers has yet to be definitively established. It is important to note, however,
that most hospital trials that were effective employed telephone counseling to provide post-
discharge follow-up.# Should quitlines, as currently designed, prove to be ineffective for
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inpatients, quitlines could develop and test new protocols that better approximate the
telephone procedures used in successful hospital trials.

Conclusions

Warm handoff is an excellent tool for linking patients to phone-based treatment, but the
conditions under which this tool might be most effective remain unclear. Because warm
handoff provided a “try it, you'll like it” opportunity to sample quitline services, it could be
especially effective among treatment-naive or -resistant smokers.

Low- and middle-income countries could readily adopt these interventions. The use of
mobile communications is prevalent globally.>” Integrating quitlines into health services
such as hospital care can help care providers to provide high-quality tobacco treatment by
providing a reliable and accessible referral option.>> Hospital referral to quitline might be
less effective in low- and middle-income countries, as they typically employ reactive
quitlines that are not as effective as proactive quitlines.13

It is likely that hospitals will turn to quitlines—where they exist—to deliver post-discharge
care to tobacco users. Should this occur, hospitalized smokers may become major consumers
of quitline counseling. Among motivated smokers, fax referral and warm handoff are
efficient and comparatively effective ways to link smokers with quitlines. Moreover,
hospitals without dedicated tobacco treatment staff could use warm handoff to quitlines to
deliver expert care to patients both during and after their hospital stay.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

EQUIP CONSORT diagram.
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Figure 2.

Enrollment and abstinence outcomes.

Note. Participants referred via warm hand-off completed more quitline calls (mean=2.05,
SD=1.40) than fax-referred patients (mean=1.23, SD=1.63) (p<0.001) Participants referred
via warm hand-off were more likely to complete calls 1-3 than fax referred participants
(p<0.001); there were no differences for calls 4 and 5.

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Richter et al.

Page 17
100.0 - . = Warm handoff
s : @ Fax
= 80.0 -
(&)
(@)]
£ 600 - i
©
o
& 40.0 -
(@)
O
X 20.0 -
0.0

Call1* Call2* Call3* Call4 Call5+

*Statistically significant; all at p<0.001

Figure 3.
Quitline counseling participation, by study arm.
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Table 1

Baseline Characteristics and Primary Reason for Hospitalization for Fax Referral and Warm Hand-Off

Participants

Variable Total (n=1,054) Fax (n=527) Warm handoff (n=527)
Demographics

Age, mean (SD) 49.89 (12.93) 50.04 (12.36)  49.74 (13.49)

Female, no. (%) 581 (55.12%) 291(55.22%) 290 (55.03%)
Education <High school, no. (%) 231 (21.92%) 116 (22.01%) 115 (21.82%)

Race
White, no. (%)
African American, no. (%)
Other, no. (%)
Latino, no. (%)
Live with other smoker, no. (%)
Hospital treatment
Reason for admission
Circulatory system, no. (%)
Respiratory system, no. (%)
Neoplasms, no. (%)
Mental disorders, no. (%)
Other, no. (%)
Psychiatric co-morbidity, no. (%)
Cardiac and cerebrovascular surgery, no. (%)
Primary insurance
Medicaid, no. (%)
Medicare, no. (%)
Private, no. (%)
Veterans Administration, no. (%)
Self-pay/none, no. (%)
Length of stay (hours), mean (SD)
Emergency admissions, no. (%)
Health behavior and psychosocial measures
Alcohol use disorder (AUDIT-C), no. (%)
Possible depression (PHQ-2), no. (%)
Tobacco use
Cigarettes per day mean (SD)
Daily smoking (>25/30 days), no. (%)
Use e-cigarettes in the past 30 days, no. (%)
Smoke within 30 mins of waking, no. (%)

Heavy smoking index (HSI) > 4, no. (%)

Confidence to quit/stay quit (possible range 1 — 5), mean (SD)

Use other forms of tobacco in past 30 days, no. (%)

719 (68.22%)
262 (24.86%)
73 (6.93%)
62 (5.91%)
523 (49.62%)

261 (24.76%)
121 (11.48%)
50 (4.74%)
22 (2.09%)
600 (56.93%)
681 (64.6%)
121 (11.48%)

355 (33.68%)
314 (29.79%)
306 (29.03%)
12 (1.14%)

67 (6.36%)
134.88 (133.10)
630 (59.8%)

323 (30.65%)
566 (53.80%)

15.69 (11.05)
759 (72.01%)
130 (12.33%)
753 (71.71%)
347 (32.92%)
3.79 (1.12)

82 (7.78%)

356 (67.55%)
131(24.86%)
40(7.59%)

29 (5.52%)
244 (46.30%)

131 (24.86%)
61 (11.57%)
25 (4.74%)

9 (1.71%)
301 (57.12%)
325 (61.7%)
58 (11.01%)

182 (34.54%)
148 (28.08%)
160 (30.36%)
5 (0.95%)

32 (6.07%)
137.3 (135.3)
321 (60.9%)

146 (27.70%)
291 (55.32%)

16.37 (11.65)
368 (69.83%)
64 (12.14%)
384 (72.87%)
189 (35.86%)
3.81 (1.15)
46 (8.73%)

363 (68.88%)
131 (24.86%)
33 (6.26%)
33 (6.30%)
279 (52.94%)

130 (24.67%)
60 (11.39%)
25 (4.74%)
13 (2.47%)
299 (56.74%)
356 (67.6%)
63 (11.95%)

173 (32.83%)
166 (31.50%)
146 (27.70%)
7 (1.33%)

35 (6.64%)
132.5 (131.0)
309 (58.6%)

177 (33.59%)
275 (52.28%)

15.02 (10.37)
391 (74.19%)
66 (12.52%)
369 (70.55%)
158 (29.98%)
3.78 (1.09)
36 (6.83%)
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Richter et al.
Variable Total (n=1,054) Fax (n=527) Warm handoff (n=527)
Used tobacco in the hospital, no. (%) 53 (5.7%) 27 (5.8%) 26 (5.5%)

Note: Boldface indicates statistical significance (p<0.05).
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